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(57)Abstract: ? 
PROBLEM TO BE SOLVED: To provide a flow-rate 
measuring apparatus and a leakage detector, improving 
leakage detection accuracy, by accurately detecting gas 
leakages, without begin influence by the temperature of 
a gas. 

SOLUTION: A first counting means 5a-3 starts counting 
of a first prescribed time, while a usage judging means 
5a-2 is being judged 'no 1 . A leakage detecting means 5a- 
4 detects the gas leakage, when {gas pressure 
(hereinafter to be referred to as Pa) detected by the first 
counting means/gas temperature (hereinafter to be 
referred to as T1), detected at the counting starting time} 
*{gas pressure (hereinafter to be referred to as P2) 
detected by the first counting means at count ending 
time/gas temperature (hereinafter to be referred to as T2) detected at counting ending time} is 
satisfied. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the flow rate metering device equipped with a passage flow rate measurement means to 
measure the passage flow rate of the gas which is formed all over a gas supply way and supplied to a 
combustor through said gas supply way A use decision means to judge whether said combustor is using 
said gas, A temperature detection means to detect the gas temperature in said gas supply way, and a 
pressure detection means to detect the gas pressure in said gas supply way, said use decision means 
starts the time check of the 1st predetermined time during decision with no — with a means the 1st **** 
said said time check according to a means the 1st **** — said gas pressure detected at the time of 
initiation — said time check — with the value which was detected at the time of initiation and which ** 
(ed) with said gas temperature said said time check according to a means the 1st **** — said gas 
pressure detected at the time of termination — said time check — the flow rate metering device 
characterized by having a leakage detection means to detect gas leakage when the value which was 
detected at the time of termination, and which **(ed) with said gas temperature is not equal. 
[Claim 2] The flow rate metering device characterized by having a 1st leakage point decision means to 
be a flow rate metering device according to claim 1, and to judge that leakage has arisen from said 
passage flow rate measurement means on the gas supply way of the downstream when said passage flow 
rate measurement means measures the passage flow rate beyond a predetermined value after said 
leakage detection means detected gas leakage. 

[Claim 3] The latching valve which intercepts the gas supply which is a flow rate metering device 
according to claim 1, and leads said gas supply way to said combustor by valve-closing, The valve- 
closing control means by which said leakage detection means controls said latching valve to valve- 
closing while detecting gas leakage, the time check of the 2nd predetermined time is started during 
valve-closing control of said latching valve by said valve-closing control means — with a means the 2nd 
**** t j me QhgQk according to a means the 2nd **** — said gas pressure detected at the time of 

initiation — said time check — with the value which was detected at the time of initiation and which ** 
(ed) with said gas temperature said said time check according to a means the 2nd ****-- said gas 
pressure detected at the time of termination said time check — the flow rate metering device 
characterized by equipping said leakage point with a 2nd leakage point decision means to judge the 
upstream and the downstream from said latching valve, based on whether the value which was detected 
at the time of termination, and which **(ed) with said gas temperature is equal. 
[Claim 4] The latching valve which intercepts the gas supply which is a flow rate metering device 
according to claim 1, and leads said gas supply way to said combustor by valve-closing, The valve- 
closing control means by which said gas leakage detection means controls said latching valve to valve- 
closing while detecting gas leakage, The flow rate metering device characterized by having a 2nd 
leakage point decision means by which said leakage point judges the upstream and the downstream from 
said latching valve based on change of the detected gas pressure during valve-closing control of said 
latching valve by said valve-closing control means. 

[Claim 5] When said passage flow rate measurement means measures the passage flow rate beyond a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.i^ 8/25/2006 



JP,2002-168663,A [CLAIMS] 



Page 2 of 2 



predetermined value after it is a flow rate metering device according to claim 3 or 4 and said leakage 
detection means detected gas leakage, It has further a 1st leakage point detection means to judge that 
leakage has arisen from said passage flow rate measurement means on the gas supply way of the 
downstream. Said valve-closing control means The flow rate metering device characterized by 
controlling said latching valve to valve-closing while said leakage detection means is detecting gas 
leakage and said passage flow rate measurement means is not measuring the passage flow rate beyond 
said predetermined value. 

[Claim 6] claims 1-5 — the flow rate metering device which is a flow rate metering device any or given 
in 1 term, and is characterized by diverting the temperature detection means for fluctuation amendment 
of said passage flow rate depending on said gas temperature as said temperature detection means. 
[Claim 7] A use decision means to judge whether the combustor with which gas is supplied through a 
gas supply way is using gas, A temperature detection means to detect the gas temperature in said gas 
supply way, and a pressure detection means to detect the gas pressure in said gas supply way, said use 
decision means starts the time check of the 1st predetermined time during decision with no — with a 
means the 1st **** said said time check according to a means the 1st **** — said gas pressure detected 
at the time of initiation — said time check « with the value which was detected at the time of initiation 
and which **(ed) with said gas temperature said said time check according to a means the 1st **** — 
said gas pressure detected at the time of termination — said time check — the leakage detection 
equipment characterized by having a leakage detection means to detect gas leakage when the value 
which was detected at the time of termination, and which **(ed) with said gas temperature is not equal. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/^ 8/25/2006 



JP,2002-168663,A [DETAILED DESCRIPTION] 



Page 1 of 8 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flow rate metering device equipped with the 
function to detect the gas leakage in a gas supply way, and the leakage detection equipment which 
detects the gas leakage in a gas supply way. 
[0002] 

[Description of the Prior Art] As a flow rate metering device incorporating the above-mentioned leakage 
detection equipment, the gas interrupting device as shown in JP,10-288337,A is proposed. This gas 
interrupting device detects gas leakage, when gas pressure changes during cutoff of the gas supply way 
by the latching valve exceeding a predetermined value, or when the flow of gas is detected. 
[0003] Moreover, leakage detection equipment as shown in JP,9-72500,A is also proposed. This leakage 
detection equipment detects leakage, when a pressure sensor is installed in two places estranged 
mutually and that differential pressure exceeds a predetermined value at the time of gas intact. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in a gas supply way, if gas temperature changes 
even if it is the case where gas leakage has not arisen on a gas supply way even if, gas pressure will also 
change with this change. Moreover, gas may flow locally by this gas pressure change. For this reason, 
the gas interrupting device of above-mentioned JP,10-288337,A had the problem that neither the gas 
pressure change accompanying gas-temperature change nor flow of gas could be incorrect-detected with 
what is depended on gas leakage, and gas leakage could not be detected correctly. 
[0005] on the other hand — the leakage detection equipment of JP,9-72500,A — if it is and gas 
temperature differs by the installation of a pressure sensor estranged mutually, for example, although gas 
leakage has not arisen, the differential pressure beyond a predetermined value arises among both 
pressure sensors according to this temperature gradient. Therefore, the above-mentioned leakage 
detection equipment had the problem that it could not incorrect-detect with what depends this 
differential pressure by the temperature gradient on gas leakage, and gas leakage could not be correctly 
detected in this case. 

[0006] Then, this invention makes it a technical problem to offer the flow rate metering device which 
aimed at improvement in leakage detection precision, and leakage detection equipment by detecting gas 
leakage correctly, without being influenced of gas temperature paying attention to the above troubles. 
[0007] 

[Means for Solving the Problem] Invention according to claim 1 made in order to solve the above- 
mentioned technical problem In the flow rate metering device equipped with passage flow rate 
measurement means 5a-l which measures the passage flow rate of the gas which is formed all over the 
gas supply way 10, and is supplied to a combustor through said gas supply way as shown in the basic 
block diagram of drawing 1 Use decision means 5a-2 which judge whether said combustor is using said 
gas, A temperature detection means 15 to detect the gas temperature in said gas supply way, and a 
pressure detection means 16 to detect the gas pressure in said gas supply way, said use decision means 



http .7/www4. ipdl .ncipi . go.jp/cgi-bin/tran_web_cgi_ejj e 



8/25/2006 



JP,2002-168663,A [DETAILED DESCRIPTION] 



Page 2 of 8 



starts the time check of the 1st predetermined time during decision with no — with means 5a-3 the 1st 
**** said said time check according to a means the 1st **** — said gas pressure detected at the time of 
initiation — said time check — with the value which was detected at the time of initiation and which ** 
(ed) with said gas temperature said said time check according to a means the 1st **** — said gas 
pressure detected at the time of termination — said time check — when the value which was detected at 
the time of termination and which **(ed) with said gas temperature is not equal, it consists in the flow 
rate metering device characterized by having leakage detection means 5a-4 which detect gas leakage. 
[0008] According to invention according to claim 1, a means starts [ a use decision means ] the time 
check of the 1st predetermined time the 1st **** during decision with no. a leakage detection means — 
{— a time check according to a means the 1st **** — said gas pressure (the following, PI) / time check 
detected at the time of initiation — gas-temperature (following, Tl)} != which detected at the time of 
initiation — {-- a time check according to a means the 1st **** — the gas pressure (the following, P2)/the 
time check which detected at the time of termination — gas leakage detects at the time of gas- 
temperature (following, T2)} which detected at the time of termination. 

[0009] therefore, a time check according to a means the 1st **** when it is inside at the time of gas 
intact and there is no gas leakage — the atmosphere in the gas supply way at the time of initiation — a 
product VI and a time check » the atmosphere at the time of termination — a product V2 is equal 
(**V1=V2). Moreover, a formula (1) is materialized based on Boyle Charles's principle. 
(PI and VI) /T1=(P2, V2)/T2=K (K is a constant) - (1) 

It is among gas intact, and when there is no gas leakage, it can draw that PI, Tl, P2, and T2 become the 
relation of a formula (2) shown below from the above thing. 
P1/T1=P2/T1 - (2) 

On the other hand, since the gas volume VI and V2 becomes less equal when gas leakage arises (**V1> 
V2), the relation of formula (2) 1 can be drawn. 

Pl/Tl !=P2/T2 - (2) ' [0010] Gas leakage can be detected correctly, without being influenced of gas- 
temperature change by detecting gas leakage paying attention to the above formula (2) and (2) 1 at the 
time of Pl/Tl !=P2/T2. 

[001 1] When said passage flow rate measurement means measures the passage flow rate beyond a 
predetermined value after it is a flow rate metering device according to claim 1 and said leakage 
detection means detected gas leakage, as invention according to claim 2 was shown in the basic block 
diagram of drawing 1 , the 1st judged that leakage has arisen from said passage flow rate measurement 
means on the gas supply way of the downstream — it consists in the flow rate metering device 
characterized by having leakage point decision means 5a-5. 

[0012] When according to invention according to claim 2 a passage flow rate measurement means 
detects the passage flow rate for example, more than 3 L/h (= predetermined value) after the leakage 
detection means detected gas leakage, the 1st leakage location decision means judges that leakage has 
arisen from the passage flow rate measurement means on the gas supply way of the downstream. 
Therefore, when a leakage detection means detects gas leakage with the 1st leakage location decision 
means, the leakage point can be pinpointed. 

[0013] The latching valve 20 which intercepts the gas supply which is a flow rate metering device 
according to claim 1, and leads said gas supply way to said combustor by valve-closing as invention 
according to claim 3 is shown in the basic block diagram of drawing 1 , Valve-closing control means 5a- 
6 by which said leakage detection means controls said latching valve to valve-closing while detecting 
gas leakage, the time check of the 2nd predetermined time is started during valve-closing control of said 
latching valve by said valve-closing control means — with means 5a-7 the 2nd **** said said time check 
according to a means the 2nd **** ~ said gas pressure detected at the time of initiation — said time 
check — with the value which was detected at the time of initiation and which **(ed) with said gas 
temperature said said time check according to a means the 2nd ****-- said gas pressure detected at the 
time of termination said time check — the 2nd said leakage point judges the upstream and the 
downstream to be from said latching valve based on whether the value which was detected at the time of 
termination, and which **(ed) with said gas temperature is equal — it consists in the flow rate metering 
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device characterized by having leakage point decision means 5a-8. 

[0014] According to invention according to claim 3, during detection of the gas leakage by the leakage 
detection means, a valve-closing control means makes a latching valve valve-closing, and intercepts the 
gas supply which leads the gas supply way to a combustor. A means starts the time check of the 2nd 
predetermined time the 2nd **** during valve-closing control of the latching valve by the valve-closing 
control means, a time check according [ the 2nd leakage point decision means ] to a means the 2nd **** 
— said gas pressure detected at the time of initiation — a time check — the value which **(ed) with the 
gas temperature detected at the time of initiation, and a time check according to a means the 2nd ****-- 
the gas pressure which detected at the time of termination — a time check — a leakage point judges the 
upstream and the downstream from a latching valve based on whether the value which was detected at 
the time of termination and which **(ed) with gas temperature is equal. Therefore, when a leakage 
detection means detects gas leakage with the 2nd leakage point decision means, the leakage point can be 
pinpointed. 

[001 5] The latching valve which intercepts the gas supply which invention according to claim 4 is a 
flow rate metering device according to claim 1, and leads said gas supply way to said combustor by 
valve-closing, The valve-closing control means by which said gas leakage detection means controls said 
latching valve to valve-closing while detecting gas leakage, It consists in the flow rate metering device 
characterized by having a 2nd leakage point decision means by which said leakage point judges the 
upstream and the downstream from said latching valve based on change of the detected gas pressure 
during valve-closing control of said latching valve by said valve-closing control means. 
[0016] According to invention according to claim 4, during detection of the gas leakage by the leakage 
detection means, a valve-closing control means carries out valve-closing of the latching valve, and that 
intercepts ****** through the gas supply way to a combustor. Based on change of the gas pressure 
which the 2nd leakage point decision means detected during valve-closing control, a leakage point 
judges the upstream and the downstream from a latching valve. Therefore, when a leakage detection 
means detects gas leakage with the 2nd leakage point decision means, the leakage point can be 
pinpointed. 

[0017] When said passage flow rate measurement means measures the passage flow rate beyond a 
predetermined value after it is a flow rate metering device according to claim 3 or 4 and said leakage 
detection means detected gas leakage, as invention according to claim 5 was shown in the basic block 
diagram of drawing 1 , It has leakage point detection means 5a-4 further, the 1st which judges that 
leakage has arisen from said passage flow rate measurement means on the gas supply way of the 
downstream — said valve-closing control means While said leakage detection means is detecting gas 
leakage and said passage flow rate measurement means is not measuring the passage flow rate beyond 
said predetermined value, it consists in the flow rate metering device characterized by controlling said 
latching valve to valve-closing. 

[001 8] there is a limit in the measurement precision of a passage flow rate measurement means, for 
example, smaller than a predetermined value according to invention according to claim 5, — a very small 
passage flow rate is overly immeasurable, for this reason, while the passage flow rate detection means is 
not measuring the passage flow rate beyond a predetermined value, leakage has produced the 1st leakage 
point decision means in the upstream from the passage flow rate measurement means — or it cannot 
distinguish [ smaller than a predetermined value ] whether leakage of a very small passage flow rate has 
overly arisen by the downstream, and a leakage point cannot be pinpointed. On the other hand, although 
the 2nd leakage point decision means can perform the above-mentioned distinction, since it needs to 
intercept a gas shut off valve, during cutoff, a combustor cannot be immediately used for it. 
[0019] Only while a leakage detection means is detecting gas leakage and the passage flow rate 
measurement means is not measuring the passage flow rate beyond a predetermined value by the valve- 
closing control means paying attention to the above thing, valve-closing of the latching valve is carried 
out. 

[0020] invention according to claim 6 — claims 1-5 — it is a flow rate metering device any or given in 1 
term, and consists in the flow rate metering device characterized by diverting the temperature detection 
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means for fluctuation amendment of said passage flow rate depending on said gas temperature as said 

W£^£1£Z£ lection means for fluctuation amendment of the passage flow rate 
depending on gas temperature is diverted as a temperature detection means according , to invention 
tSSSlSZ cSn 6, ft is not necessary to establish separately the temperature detection means for 
amendment and the temperature detection means for gas leakage detection. 

&£^£££ means 5a-2, as for invention according to claim 7, the combustor ^ » 
c,,„«iiin thrnuoh the eas sudoIv way 10 judges it to be whether gas is used or not, A temperature 

a^t^sysas j * ^ w ay , and 

16 to detect the gas pressure in said gas supply way, said use decision means i starts the time check of the 
st predetermined time during decision with no - with means 5a-3 the 1st **** said said time check 
? P E oTmearTthe 1st **** -- said gas pressure detected at the time of initiation - said time check 
^Se X Xh was detected at thf time of initiation and which **(ed) with said gas ^nperature 
saW said time check according to a means the 1st **** - said gas pressure detected at the time of 
SiSSto^ safd time check - when the value which was detected at the time of termination and 
wS **(ed) wtth said gas temperature is not equal, it consists in the leakage detection equipment 
characterized bv having leakage detection means 5a-4 which detect gas leakage. 
£55 ^ According to invention^ccording to claim 7, a means starts [ a use decision means ] die time 
check of the 1st predetermined time the 1st **** during decision with no. a time check ^accordmg [a 
leakage detection means ] to a means the 1st **** - the gas pressure (the following PI detected at the 
S^SSta - . time check - with the value which was detected at the time of initiation and which 
^ed) wTth gas temperature (the following, Tl) a time check according to a means the 1st - , the 
gas prer S u7e g (the following, P2) detected at the time of termination - a time check . - gas le^age is 
detected when the value which was detected at the time of termination and which * *(ed) with gas 
te^^Xfollowing, T2) is not equal. Therefore, gas leakage 

being influenced of gas-temperature change by detecting gas leakage at the time of Pl/Tl ! P2/ 12. 

Sediment of the Invention] Hereafter, the gestalt of 1 implementation of this invention is explained 
Sto refeSnce to a drawing. Drawing 2 shows the gas supply system constituted by the gas ; meter 
mcorporating the flow rate metering device of this invention. The gas supply system coasts o ^be LP 
chernical cylinder 80 which supplies high pressure gas, a regulator 82 which decompresses the high 
™«tpM from theLP chemical cylinder 80 through the high-pressure piping section 81a 
gat S f£ which measures the flow rate of the gas supplied from a regulator 82, and a combustor 84 

m02 C 5] C D^SSows the above-mentioned gas meter 83. The gas meter of illustration is constituted 
as a TheaT^?t"arranged in the gas supply way which passes gas, and has the micro flow sensor 1 
winch Cutouts the signal according to the rate of flow of gas. In addition, as this micro flow sensor 1, 
what can detect the passage flow rate of 3 or more L/H is used. 

£>026] ms micro flow sensor 1 is arranged by the wall of the gas supply way 10 shown m ' respect of 
the drawing 4 interruption. The semi-conductor pedestal 1 1, the temperature sensors 12 and 13, such as 
a^meSte which generates the thermoelectromotive force according to the temperature formed on the 
mSTay JwhTchls not illustrated [ which was formed on this semi-conductor pedestal 1 \ J and ^this 
min fihn aver - and It has the heater resistor 14 for heating, and is arranged at equal intervals along 
w£i flow lectio^D in order of the temperature sensor 12, the heater resistor 14, and the temperature 
TeSor 1 3 to Ae upstream of flow direction D of the gas which flows the inside of the gas supply way 
10 Se m^rflow sensor 1 is equipped with the temperature sensor 15 as a temperature detection 
meanrtoTeiure the temperature of the gas which passes through the gas supply way 10 agam 
mo?7] ThTheater resistor 14 mentioned above is connected with the power source 3 through the switch 
2 as shown in drawing^ . The power source 3 has the dc-battery 31 and the voltage stabilizer 33, as 
shown constituted so that the electrical potential difference of the power from a dc- 

batt^ 3 l^bt^utputted as a predetermined constant voltage by the voltage stabilizer 33, turns on a 
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switch 2 according to the output of the control signal 

S impresses the P^^^^Msl Su^ed^corlg to the control signal S 1 from 
the heater resistor 14 is energized by the driving P^°Xstant-voltage control mentioned above as a 

force shown in the representative c«cmt schem^c of si al according to a mutual 

carried out through non-mversed amphfymg «^ " fJecSfdy 

difference is outputted by the ^^^^^^^otb^ mentioned above is 
[0029] The principle of the micro flwMWljh ^^ ng pu i se frj m muCOMS to the output 
explained below. The heater resistor 4 » «qg» ^£^5 time is performed. Consequently, 
and coincidence of a control signal SI. """^Jf „ temperature distribution of the upstream 

while gas is not flowing on the gas supply way ^ heat becomes symmetrical 

S^T5t2S: ^^^SSat "a! amplifier 1 9 is set to about 

?0030] While me heater resistor 14 is , 
d ia wing4 , it will be cooled and the u P^ e ^^ b ^°^S "rSstor 14, heat conduction is promoted 
c^e^ut the medium of the flow of gas. ^*^*JSS«S« sensor 12 in the upstream of the 
and it carries out a temperature up. ^^^X^oreXreases, and since the temperature up 
heater resistor 14 is other hand is carried out by gas, 

of the temperature sensor 13 which ^.f?^^^^^ since the amount of [ a part 
thermoelectromotive force increases it If tto rate * ^ d } tempera ture up will also 

gas is amplified with amplifier 6, it is supplied to ™ u £"^ entioned above performs various kinds of 
f0031] Central-process unit (CPU) 5a to which muC OM5 ^^^ which stored the program 
processings according to a program ROM5b w ^ S ^f us °^ vario _ s kinds of processing 
of the processing which CPU5a performs ^.^™*^2aS / digital conversion of the signal 
processes in CPU5a, 5d of A/D converters which xar^ ^ ^ 
which amplified the ^^^g^SK KS^Sao flow sensor 1 with amplifier 6 

[0032] The above-mentioned gas meter was t ^ K J^SSmZ^i6 as a pressure detection means 
16, and the above-mentioned micro flo^ r sense* 1 and pressure . sensor 16 P ^ ^ 2Q 

to detect the pressure of the gas ^^^J^^ ^ Jicomb^ 84 by valve-closuig. 
which intercepts the gas supply which ^ads the g as i f 1QPa or less is used , for example 
In addition, as a pressure sensor, what can detect the gas energizes the heater resistor 14 by 
[0033] CPUSa in muCOMS outputs a ^ "g^^SSSiritwch measures the passage 
me driving pulse, ^^SS^^XS^^^ mag&fication signal of the analog 
flow rate of the gas which flows the 8 M S WT w outDUt ted by energization, 

from the amplifier 6 according to the rate of flow of the f ^SSSier gfs is used or not, based on 
[0034] CPUSa performs use f^J^^^^^X^ ^ not USed ' ^ 
the above-mentioned passage flow rate • S Pf * c i^' ^ tarts the time check of predetermined time 
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CPUSa performs gas leakage auction processing in which gas leakage on .he gas snpply way 10 

Song gaa intact, and when there is no gas ^.tf„£l"«£SS * toe check 
b .f„re g and after Ore above^enhoned P^^^^S^S2L - ■ V>& VI and a 
X23! - P ™o pte « dre to rfSLta, - a product V2 is e,ual ("V.-V2). Moreover, 
Xrn^a (1) ^materialized based on Boyle Charles's pnncple. 

V? [PI and VT1-P2 and V2-/T2-K (K is a »nstant) - g) — P2 — a time check - the gas 

PI [however, ] - a time check - the gas *^&^1ZZ£Z*Z a. me time of initiation - 

TrTume*S-te^^ 

TO0371 Us aSong gas intact, and when there is no gas leakage, tt can draw that PI, Tl, P2, 
become ! meXionof a formula (2) shown below from the above mmg. 

2!S?w*- *• 8- V1 -* V2 bKomes less equal when 835 leakage ( " vl> 

gas leakage using (2) and (2) • «^^S,gJ^^, which the alarm that is shown displays on a 
[0039] CPU 5 a carries out the alarm-display Pf 0 *^^™^ to which the flow rate addition 

^whic^jX^^ 

JSSSU- actuation of*, gas ^^^^Si^^^^ 
above is explained below wrth referenc , to the flow chart ^» of various ^ of 

SSrSS^—*" 4- which is no, started and 

K?h»^^^ 

to the flow rate outputted from amplifier 6, and performs passage now ™e™ P 

^N«a works as r J™«-^i^« 
84 based on the passage flow rate amended by the above menu f ^ ^ . f & 

specifically judges by whether 7^ %fi£^E«Z S4 arfd 5. 

passage flow rate is 21 or mor ; L7H <£ « Y a J^ S L aX timfof the addition surface of the earth 
[0043] In contmumg step S4 and 5 CPUSa P™^ s " ormi flow rate addition processing 

which displays the addmon value on a drop ^7 wh le | QW rate is less man 21 L/H, it will 
which integrates a passage flow rate. On the °^™"°' p 11 * f nrocessing of step S6 mentioned later, 
judge that gas is not used and wi U explained with 

[0044] Hereafter, the detail of the ^"^^^f |y U5a of djLmgj; and drawing^ . First, 
reference to the flow chart which shows the procedure oi L,F ^f a " ^±^ sure force _*_ P i in 
CPUSa is respectively stored to Mta J-J-gJ^ g^^SSSSr 16 detected, and gas 
which the gas temperature which the temperature sensor <mu h 

. ... 8/25/2006 
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. , u- u <-pt TSa committed as a means 

the 1st ****, and was formed in RAM3c 

SK* sTep-l^ oja ^ (the .. ^e-menuoned wjW) » y — „ 

,0046] Then, CPU5a judges wheth* &tmu la(2) is ™f^« d ,£'^and, when 

display processing which displays « F means d a S^akagep o F ^ 

[00 47] And since " works as a WWW ^ it jud s whe^er the mealed p g ^ 
the passage flow rat Qi of gas isme ^ passage flow rate Qi is 3 o^mo . ^ 

[0049] In step S69 of dts^^ CPWa P ^ ^ a valve-dosmg co^ol s^gnaU ^ 

displayed with a drop 7 (step » S 70) the flow chart of drawnig8 iMMW 

vision means. 

but its leakage point, and displaying on a y ^ ^ q . 

short time. detection, in step S67 of *HD^™£ begun! intercepts a 

8/25/2006 
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^Jdng i, serve a double Pur£- mentimed iti^^^ot 3 " mSe UH in 

[00551 In addmon, wl * ^^vSte 20, only when a passage Jk"™££|^ te gas meter 
detection, Qi rntercepted the W*jjv <j<jcum4 ^ dot^fxeam no * 

step S67 of 4a^, and |as.e*age w ^ f ^degree ^ 

^rS^havernadeltiudge. rding t0 tavention claim 1 and 

[Xtofthelnven^^^ 

Uen in ^^taL^d^uontqulpmen. »hich aimed a, nnprovemen, m leckag 

^ <Z he obtained 3 md „ n in four the }^Sn decision 

^.SJffir valve „ carried 0 u, «*j^«s£*£X^ 

[00601 Since valve^ losmg of the Wchmg^ gaJ ]j ^ age and fl« pa^ag ^ 

^"f^^^^S-d." , . , isnotn ec. SS ary«oestablish S eparatelyme 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the basic block diagram of the flow rate metering device incorporating the leakage 

detection equipment of this invention. 

[Drawing 2] It is drawing showing a gas supply system. 

[Drawing 3] It is drawing showing the gestalt of 1 operation of the gas meter incorporating the flow rate 

metering device and leakage detection equipment of this invention. 

[Drawing 4] It is drawing showing the detail of the micro flow sensor of drawing 3 . 

[Drawing 5] It is the circuit diagram showing the detail of the micro flow sensor of drawing 3 . 

[Drawing 6] It is a flow chart to show the procedure of CPU which constitutes the gas meter of drawing 

3 . 

[Drawing 7] It is the flow chart which shows the procedure of CPU about the leakage detection 
processing shown in drawing 6 . 

[Drawing 8] It is the flow chart which shows the procedure of CPU about the leakage detection 
processing shown in drawing 6 . 
[Description of Notations] 

5a- 1 Passage flow rate measurement means (CPU) 

5a-2 Use decision means (CPU) 

5a-3 It is a means (CPU) the 1st ***♦. 

5a-4 Leakage detection means (CPU) 

5a-5 The 1st leakage point decision means (CPU) 

5a-6 Valve-closing control means (CPU) 

5a-7 It is a means (CPU) the 2nd ****. 

5a-8 The 2nd leakage point decision means (CPU) 

10 Gas Supply Way 

15 Temperature Detection Means (Temperature Sensor) 

16 Pressure Detection Means (Pressure Sensor) 
20 Latching Valve 

84 Combustor 



[Translation done.] 
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l»*si] ^Ktte>*u ffirE#*#*& 

iSSrBMfr*-** 1 f+»##a t , 

«HB!B1«-##»^J:S1IWB«-«f»T 

[8**12] BI**llE«©**«-»Ha8«-C*>oT, 20 

2 jff£R*m0ttW«:IJIJttr *£ 2 *W^a* . 
ST^L^tSir, DWB!IS2H-«F^a^J:61IWEtH»»T 

fci-«««B-«*«o • 40 

saw* t . 

»*a t *«t * - *«» * -r * sun-ff sb. 



ttra»iftffl*a* s ^aia*:*fflLfc«ic, afrEiiia 

*«f«*a^l^«K±o3iil««*tWIUfci #. 
«WEiiiB«*W-W^aJ: r> T««^>^^«*&«-e»»*s 

6 ] hmhi 1 - 5 fpr*ta> 1 m^^m.m\m 
w * Htt-r s jb 1 «-*#a . 

*-e»bfclt^, «HEJBl«-«F#amJ:5ttE«-#»T 
u#te«*ftiLrt:. WE^BE**. »EfH*»TW^«ffl 
Lfc. j»E^tf^iBflE-C»Ufc<ti:36SWL<4^i:*. # 
^««*r«ia"r*«l«S»Ui*ai: «T«*.fc^ 

[0001] 

So 

[0 0 0 2] 

±CimB18imi&A/£«tttll 
gl^LT, #Wl0-2 8 8 3 3 7^ftetJ: 

j£m%&*-xmki'ltkZxn. tfx<nffiti&&m£ti 

[0 0 0 3] * 9- 7 2 5 0 0 ^^tC^-T 

£t^BtBgLfc2«a : ^ffi*"fe^*KfSU. a 

[0 0 0 4] 
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ftx&. tck^tf*m&&izifxmm>±cx\,^\,^m 

fa^HfW 10-288337 ^^^^^^fggfi. 
[0 0 0 5] " ^> #fH!¥ 9- 7 2 5 0 0 -^<£>M#M&ai 10 

fix ^MlcJ:^-(7)ffi^^^^^{rj:6t>^^^ 
[0 0 0 6] tzx\ ±!5<oj;5/ e cPpm^^ 

[0 0 0 7] 

TF-rx?^ ^^MKi o*wtt»t&*u atrial* # 

(PI -VI) XT 1 = (P 2 • V2) 

Pi, Tl> P2^T2liOTC^ 30 

(2) <Dm&tt£zzb&mzmitz. 

P l/T 1 = P 2/T 1 — (2) 

U<ft<ft5fc«> (W1>V2) N 5£ (2) ' OH« 

P l/T 1 *P 2/T2 — (2) ' 
[0 0 10] J£*±(£>5£ (2) &t/ (2) ' iC^g U P 
l/Tl^P2/T2Wt#, ^^Wft^ttHJi-SC^ 
[wit). #*^^fcOf£g£rg:tt£;: kte<. ]E*I£ 

[0 0 1 1] tk#m2KMLV>969M* 0 1 a>S#»/*EI 

4 Ct l> 6 t ^J^rt6g 1 IM^j^ 5 a - 5 £ 
[0 0 12] »#«2SEtt<a?&WKJ:fttf. aa«fcH^ 
fi3L/h (=Bfi£» K±oaa«*«rtfcULfcfc so 



fe«IWM-5ttffl*JW*» 5 a - 2 £ % flHB#*tfcf&fcrt 
»Krt^^ffiy3Sr»Ui-rSEE*»Ui#il:l 6 WIS 

mte-rzm 1 »m#*« 5 a - 3 1 . mmm 1 w-B*#sfc 

J:6«HB«"*WI*tf*l!:»aL.fc, mrfS#*JE;*>£x mffS 

[0008] »*3«i«B<fc<o»WfcJ:ixftf. 

W-WtBBtti-*. {*ltm#4«fc:J: 
i5tt»IB»l:«BUfc, mrlE^^JE^ (^Tx Pi) 
/«-«FBHW*^*ffiUfc, (£AT\ Tl) } * 

{JBl»H*^««cJ:SfH»l»T#^*aUfc. #*JE2j 
(WT. P2) /H-«F»T«Ftc«taufc, (£* 

Tx T 2) } ^^aa*tttai-5, 

[0 0 0 9] t^oXx ^^W^tfooT, 

# f*x fg 1 f+B##^|;r J: S«-#B!*ft#0^f^ 
«»i8ft^(ffl|Vl^ ftWT^^xMV2 
£te«L^ (vvi=V2) 0 #^f/u-->-r/^/^ 

©saijuufrtf*, * (1) &j&&-rz> 0 

/T2=K (Ktt^S) - (1) 

§Tx IllftiPJ^^, aa«*tHB*SkJ: t» T 
Tx SBi»a»0f*JWr^©^J:9. 

[0 0 13] «3ft«3lB«^*Mf±. Bl0>S*tthSB 

^^«»S:ifiWrrS2EWr#2 0 «riS»««tti^a 

#m®m^& 5a-6t, MI2#TOJ^a^ J: 6 MfE 
aW#^>#WWJ»*fw. SB2M3t»RSloW-«p^M*6"r-5 
|2!t^5a-7t llWBJB2«-#*«^J:SlKrte 

^(c^tBUfc. h^IS^^^T-I^ bfdii^x WIB»2«- 

^x Metra*T#fc*u Lfc, MiE^^iasmufc 

[0 0 14] g»*^3fEtt^S5M^ < ttttf. 
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^tt»*:a»i-5. 1(1 2 #M»"J«^»K:J: 

3 0 »2j|iaiigfWK*»* s . *2fH»^«lcJ:-B«-# 
BH#fc*fc*fflUfc. HfTlE^^JE^^. M-ttBHtttttcttai 
Lfc#*ffl«-e»U!:«i:* » 2 tW^Rfc 

0 ±*«W\ TSMW»*:«Wrr5. f£o 10 
T\ !B2flHK«BPNK^RK:J:Q. *M*ffl«M*;tf* 

[0 0 15] Sf*«4SE«fc^Mfi. i settrosfc 

*\ Tatffifl*>Sr 2 PJ»r-r5»2»a«0f*J»f#ai:S:«^ 
[0 0 16] g»*«41E«^5B^t^J:ttl^ »«8*tti^ 

«»&«»rrSo tS2Hft«9ffU»r^»^ 

[0017] »#E5fBttco$80!tt % B l <oX#**/S® 
K^rT J: 5 in, 8f*3S3Xtt4IE*oSEfiH-»!lSW-e*> 

5 a - 4 mu&mmffl^mi*> wi5»a 

[0 0 18] BI*3«5R*iD»W^J:afd!, iiiaSESff 
«>, S 1 »ft«3f*JWr^S«s iliaaE«»ffl^lfit* s , Bf 

tti\ *2»&«j^PJ0r^©tiu -blBKB'JliT?* so 



[0 0 19] J£A_Lgd ~ t (w^g Lx #M»J»^©irJ: 
[0 0 2 0] S»*3l6SattO*K*l, H^l— 5<RTtt 

[0 0 2 1] »#«6|E*<0»Mfc.fc;h,tf. i&M&tfi^ 

[0 0 2 2] »*«7IE«iO»Wf4, #JMfefc»10«r 

!&Krt©^ift««rl»ffl-r5ia**ffl#«l Sir, mffB 

©«-#*rH#M-SJS l f+0#^ 5a-3h mrism 1 
«F*»f!iJ:6«r«BfH*BIH*i»fc*aufc, MIZ^IE* 

It, StTiS^lftB#^lcJ:6mrfSff^T^{^mu 
UU-r5»««Wi*a5 a -4 i:S:«^fcr fctrWatt-f- 

[0023] it3ft«7«E«a>»M^j:tttf. mmnm^ 
wtmmw^ nutm^mK KiwswnB^ 

«-flF«rM*W"6 q JBltH»^WcJ:S 
^/^m^i (KT, pi) ^ff 
#BB*ft«FJr«mufc. ^f^^ (^T. Tl) T-^Ufc 

ffi* (J^T. P2) Sr. IH*»T*3i«fflbfc. ^ffl 
ft (^T, T2) -CBfeLfc«fcdS»L<*v^#. 
H^^r^fctii--6o i^ot, Pl/Tl^P2/T2(^t 

[0 0 2 4] 

iwn<Dnm<DMm] sir. ^(D&wn-mmmm* 

Wt6LP^^8 0^ ^ffiia^^8 1^r^ 
ITL P^sKv-<8 0^fe«»Sttfc!BJE^*«E 
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[00 2 5] 0 3(i±f5^/^>~^8 3^tri/^ 0 
[00 2 6] ^(Z)v>f^j3 7o-tytllis 1114^^ 

f>Mtyf 12, t-^gS^i4, igirytn 

>f 15 fc£r«;fCl/>£ 0 

[0 0 2 7] ±3*Lfcfc—^sia*i 4fi, lasi^-r 

083 3 £r^L-C*39. 3 1 a*<bfl>«;fr<D«JE 

£3£«JE[IIiig3 3l:«t9f^lEt LTtti*-rSJ: 

T> //COM) 5^f>«Wf SKD^I^CTt 
yLT, fc-*jgfci^l 4l£«8K3j&>k05Er^<aj£«JE 

&JWwi-5„ "T**>*>* fc-*J£ffi*i 4«u mCOm 
[0 0 2 8] £fc, i^gir X1M 2. nirltt^ 

«iH]*H-e^-r j: 5 iw, ^KteiSteiBias 17, 18^ 

[00 2 9] ±a ^ P 7 o-tyf 1 

OM 5 fab (Dfflfflm S 1 (Dmil b I^^FiCigSj/^UX ^ 

^!), fMtyfi 2, 1 3<DmM^^^mM^±^- 

[00 3 0] ^ 4^jimuT^er^. 
h 4 o^^«ttt*fpjDtr^/^ds^$ b ±Mmn#im 



8 

fc-^«St»l 4<^±flc«Jwfe5iaff-fe>'1M 2«i 
fl!l^*> Staff* >iM 3rt^;M£J:B#i&£*L5fc«>Sfc 

2. 1 3(Z)!Rje«*^-efe6Mfti|«»l 9^<7>tH 

[0 0 3 1] ±*£Lfc/z COM5I*. ^n^^A^^o 
"C#1tO*Q«£:fr 5+**G«3-=> s/ h (CPU) 5 a. 
C P U 5 a frft 5tl!>m<D'7 , vy : 7J±ft¥&feffiLtlffifr 
ffilfi^^^yTfo^ROMSb, CPU5at'^ 

20 u- 1 ^ & <nm^*r 6 -e±f *g Lfcff *«: r -J- p 

So 

[0 0 3 2] ±fs^^y-^ii$p>^ ^W«l 0 

iM 6 J:D±«Wfc«M*&*u #Bi:J:t)l*S8 4l: 

Hf#2 0i*«t-CV^ o 4*5, mtt^Vb LTfi. 
30 1 0 p a £iT*>&m-5jmteh<n&fem 

[0 0 3 3] /z COM5f*)OCPU5 ali, M^ftfcM 

[0 0 3 4] CPU5a(l JtffiiIiS«cfil!:£<5£ * # 

40 5o ^frttfctiU CPUSaH H-SO L-fciiig^S:^ 2 
lL/h*i-C4>5i§, SixTi^fc^fcW 

NF*Q!3S4:fT5o CPUS a (i. S 

[0 0 3 5] ^JLT. 

#fi. ±IE0f3e*IB»l»*i--6^^«*jKl 0^<D^ 
50 EH^, jBltt«F«!fS^J:6» 



(W1=V2) 0 £fc x tf^/w • 

P 1 • Vl/T 1=P2 • V2/T2 
fBU Plte. f+B#^^^if^iE^^. P2I1 ft&# 
^TB#<7)^m^^, Till, ff^^O^f^^S 

[0 0 3 7] $1±<DZ. ktl*h* ^^IK'fcot, 
#xMfr#ft^#f±, PI. Tl, 

ti^-t^: (2) <Dm&ttezz ttmzmitz 0 

P 1/T 1 = P 2/T2 ■•• (2) 10 
-27. tfxmtl&±CZ>k. ^SV1WV2^ 

u<^<^^^^ (wi>v2) . ^ (2) 7 (omm 

P 1/T 1 *P 2/T2 ••• (2) 7 
[00 3 8] «§oT. 5£ (2) % (2) ' Cl*gU ± 
l2^^i^ai^(w^^T^. P1/T1^P2/T 

£^t? (2) , (2) 7 £S!^T. 
[0039] CPU5alt JiiE Ufc^SOM^, ili® 

[oo4o] u^wtmxmm L,tctft&n%mw:*m^ 
hstL-x^ (oum^m^ c p u 5 a (v&mmm* 

t\ cpusaii, Mx.&mmmm&?<^£^xm / fZ 30 

rt^RAM 5 c \z.m^t^m<o=^ y r (n^nnw^^ 

[004 1] ^f, CPUSalt ilii«fif+$J3M£ <b . 

CPU5aH ^irViM 5/$M$ffiLfc#x^ 
2) o 

[0 0 4 2] CPUS a fi . i£ffl«^I3:<t LT 

/H^_br^5^^T^j^TU. mmmm^2 1 l/h 

^S3-CY) , ^rx^S 4RT>*5 iCiifr 0 
[0 04 3]i<^r^S4W5iI^^ CPU 
5 a fi % Sig^S^S^-r^aii^^SaS^^fT^ 50 
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(7)&MiJ^S^^ N ^ (l) frf&iL-fZ> 0 

[0 0 3 6] 
= K (KttJER) - (1) 

£fT3o — iii®ftcS^2 1 L/H^T-fetb^X 

[0 0 4 4] J£JLT> ±IS^l^m^^^^, i7S: 
U^8<7)CPU5 a (^^QfM^lli^^-r^n— h £ 
#ILXtft^t6o *1\ CPU5alt ^-fer^lM 
5RXfEbtl±lsVl 6^&ffiLfc#*^#:rA jf*JE 
7j£. RAMS cP^iC7TMUfcM^J[^y XT l^t/tfr 

/ETj^y r p i t^^^-re (^f^s6i) 9 s 

CPU5all fglfW^I£<h LT«#. RAM 5 

c ^[^/&Lfcft9#^ y r t l^^fy^yy y hit 

[oo4 5] ^t(Dm. cpu 5 aii % m&m&^&k L 
r®#, ft^xyr t l dS0fSi*H] ft U (^^s 

6 3-cy) . n&mm^mfe&r*mm^tzt¥\mtsti 

Zk. ^ir^iM 5RTfJ£t>±z/^l 6^1&tfjL*L# 
xiW£&T$JfxE:Jj&, RAMS cf^^Lfc^^ 

xyrnw, iE^yrp2i:^^t6 

f^7 P S64) o J^^^^S 6 1 ~6 4 Clil 9, 

iai^yrTi, T2^ME^yrpi, p 

[0 0 4 6] ^(D^i. CPU5aH Pl/Tl = P2 

xt 2 (v±i2^; (2) ) tfj&ttz>frwfr*mm-tz> 

(■X^r-z^S 6 5) „ ^U-C, CPU5a(l ±fS^ 
(2) *Sj«iCi-tLfi (^f^S6 5T*Y) \ tf*m& 

li^ctv^i/N^iiMUT, y*->-r<5o — ^> -tie 

5£ (2) MiLti^^i^, #*it$e^3££T^<5 
[0 0 4 7] ^tt, IiraWJi^^LTl 

^^M^0f^^i-6fc^^^^^ii^?5fcaQ i 

^rlfT^tf^JL. ffPJUfcilii?5ffcfl:Q i ^3 L/Hj^±T- 

iii^SQ i ^3 L/HJ^JiT^e^^H (^77^S6 
7t*Y) , -r-f^n^n— -fe-^-tMBP^, If**— #8 

3 £v Tm%\cotf*m£& i o {c^fx^ffi^f^fc^ ^ 

^JI^tUT, ^r(Dl t ^^^6^^^l§7^^$^-5 
(^^S 6 8) 0 

[0 0 4 8] — ^ #:*<£)iii®?5fc&Q i ^3 L/H^ 
T^6i:#li (X^y^S 6 7X-Y) N ^^-^83 
J: V ±MMXtf*Mtifr$LCX\,^f)\ ttH3L/ 
H^<D^S(7)^^2lix^. ^x ^-^83^^ Tffi 

fiijr-^cTi/^Ti^^-re^^s ms<o^y^s 6 9 

[00 4 9] 08cO^^^ys 6 9l^^^T. CPU5 
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»*Qf3SS:fT5o ^com> -tfEXxs^S 6 1 — 6 5 km 
>-iM 6 J:0±««|fcfc5MS#2 0£#dmc-rsr £ 
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